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(54) PRODUCTION OF OLEFINIC POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an olefinic polymer which has carbonyl 
groups at the terminals of most polymer terminals, has a narrow mol.wt. 
distribution, and is useful as a compatibilizing agent and the like by 
polymeerizing a specific olefinic monomer in the presence of a specific catalyst 
at a specific temperature and then reacting the obtained polymer with a 
carbonylating agent. 



SOLUTION: This method for producing an olefinic polymer having carbonyl 
groups at the polymer terminals comprises polymerizing a 2 to 20C olefinic 
monomer such as propylene in the presence of a catalyst at a polymerization 
temperature of -20 to -100°C and then reacting the obtained olefinic living 
polymer with a carbonylating agent. The catalyst comprises (A) a zirconium- 
containing compound having one or more cyclopentadienyl skeletons (for 
example, biscyclopentadienylzirconium dimethyl), (B) a borane compound of the 
formula: B(Ph)3 [Ph is (substituted)phenyl] [for example, tris(pentafluorophenyl) 
boron] or a borate compound of the formula: B-(Ph)4X+ (X+ is a cation), and (C) 
a titanium-containing compound. 
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-jm. (hU><f-;b>"J;V) i/^u^y^i:^x. 
-ivm. b V ?^9-}uy}i^fVi^^u-^y-$t'j3i-?\ys. 

hV:^ ^ y x;l/i^ ^ p-^y ^ S^xx;I/a. h U 7 

So 20 

[0 0 2 9] MfHolB-g-ttcDiEffi^tLTfi. /K^g 

0;^py>'S? ; ^f-;l/a. xf-;Pa, n-T'otf;!/ 
a, I so-7ntf;L'a> n-7'g^;l/S. ^^t^y^/l 
a. s/i'p'N4^i/;i/a^ 2 -xf-^i/'N^^iy 

;l/a, y ;l/;}^;Vr:7ua* ifcoKXiS 1-20 OjKft/KiR 

a;>{h^'>a. :Lh^-ym. -/u^s^i/M. -tvt'd 
3j<+'>a, 7h+'>a, yj^y^i^siSiEcommmi- 

2 0©7;i/34^':ya: 7i-;i'a. hU;i/a, ^^IF'^U;!/ 

a, ^yi^^im. i^7xx;l/^^;Va^if©K*l$6~ 3o 

2 0 07 u -/ba, ny^iw V l < 7 u - 

;i'7;i^4^;PS ; 7 U ;ba, S«7 V )m ; b U ^ 
Uyl^a. 7x::i7l/->'^f-;P->'j7l/S, h U 7x::^;l/->U 
;i'S, bU (s^Vf-;!/!/";;!/) i^V/m. (h'J^f-;b 
v^U^W ;'<9^;l/a^if©'5^-r«S?*-&trg«S&Z!b^ 

fetf^nsc ^mt^7)\y^-^L<t^ (c) *fflv^ 

afcL<{i7U-;U7;i/*;i/a. 7U;i/a, Bi^7U;i/ 
a, 'y'i'«JS^^^tfg«a©5-^©^i>&<i:felo:S: 40 

[0 0 3 0] tufH+l^-bttOSHfit^tLTtt, 7-fef- 
;l'7-bh:PbS. S^7-tg^;l/7-trh:hbS&if!!)^felf 

[0 0 3 1] Sfe. (VI) tOAT'^^nSi** 

S*tt©2ffioatLTtt. /-cfcAlf^^l^^a. v'pt 

^;i/>{^^>a, x^bva. -rv^^ntfux^a. 

^'a^^Ur^a. '>i>n'<>^i;rya, 'y'^u^^ 
a, '>V^;l/X^x^ya. 7ix;l/ so 



yS. 7xx;l/ i/UIx>S, v^7xx;l.p<^ 

lx:/S, i;^7x:^;I/->UL'ya&i:!!)^Slf?.n5o fcfc 
^lJe5b^2(D^-S-. 2{i©AEj;f3 2 AfffT'ZOOC p 
:()^IS^LTV^§. AaiSIi;i:-*<T<fcV\ 

[0 0 3 2] BufH-lKiS (VI) T-^^ns^1is^'^>^a 
^>^>>x-;Wl:-&ti*\ Ci^*tt. Cz^ipa^ttSfcti 

i^^V \£yifm^wm^ c i:*'T'^Sc 
[0 0 3 3] (IV) ~ (VI) -esfc^naz r# 
(A) oMftfiajtLTa, fti:AmHoto 

x^;l/'>^P'^y^s7xx;l/a, fu\ffWy^u 
-^>'^57xx;i'a, 7^;I/$^i'n'^y^i?xx;va, t 

h ^ p{ ^ n ^ i/-x - ;i/a, y ^ ^ ^ 

P'^>'^f->'x::i;l/a^ ^yr^— ;l/a^ 

a. xh^liKn^y-rx/l/a. 7Jl^t\y-Jmf}^ibm 

{fn^c2«(Dsaffi?i:> p{^;i/a*>^S{fn 

fc2«coMu?*i:fctc^|-rSfcOA\ xmVSKA^L 

[0 0 3 4] (IV) T'afc*na{t*!|*i:LT 

tt, /cii^tlf (^/^^P'^y^i^xx;!/) hU^^;l'i^;V 
DX-i/A, (~>^p-?y^i;xx;l/) >U7xx;l/i?;l. 
3x>^7As (^/^P'^y^i/'xx;]/) hV^yi^f]/i^)\y 
3x<j;A. (iy^n-?y^i>~xx;P) by^pp->^yl/3 
x^A. (S/^n'^y^i^'xx;!/) b ij b4^5/i;';l/n 
x>>A. (i/^'P'^y^f>>xx;I/) y-y^;!. (^Y^ 
-y) 'Jjvn-^h. i/^n^y^i;s.=.j\^:^^)]yi;^n 
uV)]/zi-^h.. iyi^?wyi'u-^y^-yx.-/l) hU 
>{^;l/5;';I/3X'^A, (>{^;I/i'^7P'>^y^j;'xx;W 
bU7xx;l/':;';V3x<i7A, (p?f-;l/i/i7p^y^i;x 
x;l/) hy'^yv'Vl/>>>ax'i7A. (^g^;l/i/^'n'^y 
^i/xx;!/) ^uui/fVa-^h. (;<9^;1/->^P 
'^y^rj/xx;!/) v/*^^;]/ (^ h:;^i/) -yVI/^x-^A, 

(v'y 9^;l/y ^ P'^y ^ v^'xx;!/) b ij g^;l/>?;l/nx 
'i'A, (bU^5^;l/i^^'n-?>^>!'xx;l/) biJp<g^;V 
S?;l/3X'i7A, (hU;'<^;l''>U;l''>^'n'^>^i?xx 
;W hU;^^;l/>';I/3-'i'A, (r h^;^^;l/'>;5'n-? 
>^j;xx;w hUp«^;i/i?;i'3x'>A. i^y^:^^ 

i-\y^:^=f-i\^v'7n-^y9VaL-)V) bU7xx;i/i; 
;l'3X'^A. {s^y^:/~=f-'i\/y^xi^y^'yy.:z.)V) h 
y'^>'>>Vl/>>Vl/3x>i;A. ir^y^i^^i-\^'y';u-\y^ 
S^xx;i/) bU^aPi/Vl/nx'^A. (^y:$?^f-;I/i> 
^'P'^y^v'xx;!/) Y^)i-Vi^i/'yi\/U-t)h.. 
>^^^;l/S/^n-?>'^S>'xx;W C^b^ 
i/) j;;l/PX>;;A. (v'^^p-^y^v'xxyl/) b'Jx^ 
;l/i?;l/3X'i7A. ('>^P'^y^':;'xx;l/) b'J^alf 
/l/i^/l/nx'i/A, (-y^P'^y^v'xx;!/) by:^^;*-'^ 
>^;l/i;;l/3X'>A, (i/^p-?y^i/-xx;l/) by 

(S^7xx;l/^^;l/) i/-;l/nx>>A. (i^i^P'^y^i/' 



(7) 
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^7 n'^y ^ v/'x - s/-^ f-;i/-r V t/n^l^^^i/i/Vl'n- 
i/^uuiy;\/a—t;L.^ iy^u^y^i/x.—ji');^}- 
^yJ^unVil'-n—^h^ (jy^ri'^y^Vs.—)]/) 
-Jys./^y^uu-JA/u-fjK. (jy^n^y^-J:^ 

{x\-y=f-)\^y';u^y^'y:L=.}\/') i/ylf-^ln 
-7h^yi^f\y=i-'^2^. (.'^yi/jiy^r^^y^iyy- 

u^f-jl/yi^u^y^Sti/jL^.)]/) h u^>i/;l/S^;l/3:^ 
^h. (iyyj:.=:)\yy^u-^y'}ii^i.-}V) v'y;l/3p;l/ 
-;I/p<5=';l/i^VVn:i'i7A> irrV7:^=f-)\^y^n-<y9 
V^)-^yi^)\/-J}]/zi-^h. {^y^iY^}:^ 
=J-)\yy V }\>y'?xi-\y^iP:x.=.i\/) Y U -^yVi\y'J)'\/::i 
-^h. i^y^i^=?-)\^y^xi^y^-J:x.-)y) bU* 
•^'^y=f-i\/i/)\/::i=.tJl^^ {•^y^:^=^-ivy'7u^y9^ 
i/:x.—iV) i/^.y^i-^J- 
i\^y'pu<y^=i/:s-—]V) h ijxb+i/v';I/nri'i'A, 
{f\y^i^=9-)\^y'yxi^y^V:x.-)V) huyx.y^y 

i;i\^U-^L., > ^ ^ ^ p y ? i;xr:;l/) 
:^V^yiP^nni;)]/n=.^h^ i^y^:^=^-)]/i/^n 
<yifi;:r.=.)\/) i;y x.y^y^uxiiP)\^n-'^h. 
(s^y9:^^)]y'y^xi-^yii''j3L=.)V) y^Ly^i/tP^ 

Up< h:^^->->";l/a--j7A. (-ryr-zl/) h'Jxb+-> 

- A^ ^ tf F, „ 
[0 0 3 5] -ifis (V) r'mt>-^n^i\:^mtLr 

;l/n::i'>A. H;^ (i/^n'^^^S^x:!;]/) >?7i:i;l/ 
^;?;I/3-'j7A, tTT, (J/^'D'^y^r$;x:^;I/) i^x^;!/ 
s;;l/3X'i7A, (i/^^a'^y^i^x:!;!/) S^'^^s; 
;l/i/";l/3-^A. ex (y^u-^yiti?3L~fl) 
:^^>/i/';l'a-'j7A. IfX (j/^n^y^>^x-;W i/^ 
uuiyjl=i=.^J^^ ex (i/^/n-O'^v'x-;!/) i/'t 
KU FS>Vl/3-'>A. ex (iy^n'^i/^i/x-;!/) ^ 
nnt FU Fv';l/3::i'>A. ex (;<9-;]yyi^u-^y^ 
S?xn;W i;'^f-;l/S>Vl'n-'i/A. ex iy^f-^Vz/^n 
'^y^^^/x-;^) i/-<>'v';l/>';l/n->^7A, ex (^$^ 
;\/y^u^y^i;^3L-;\/) -:^^nDi/?;l/a:i't;A, ex 

ri-^A. ex (-«y^;>{^/l/i/^a'^y^ri/'xri;l/) i/" 
'^yj?;l/>';l/nx>>A. ex ('^>:5fp<^;l''>^a'^> 



;l/$/:^n'^i/:5fi;^x-;l/) i^nuyii^;\/i^jVzi-^L. 
ex (^y^^^;l/i/^7D^y^>/-x-;l/) UKUFp? 
^;l/v>Vl/a::i'j7A. iy^u-^y^i/OL-jl) {-^y^ 
:f. ^)\yy ^ n-<y^i/s.-)\^) i/yi - A. 
ex (~yi7u^y^iy:x:->l) iy^.t^yf-;liyf]ya- 
•>A. ex (iy^n'^i/^i/x-;i/) i/*m- F 'J;l/>';1^ 
3r:'^7A, ex (>'i'n-?:y^i/'x::i;l/) i/*p-FU;l' 
S?;l/3r:'i7A, ex ('>i7n'^>^r':;x:i;l/) ex (i^^ 

10 yx.-/\^:A^)\/) V)]/zi-t;L.. ex ('>i'D'^>^>' 
3L-)]/) 'jyrxi=EiP}]/Zi:^t;h. ex (^/^'D'^y^ri; 
x-;l/) /^;l/^Dai;;l/3-'i7A. ex ('>^7D'^> 
^$;xr.;I/) xg^;I/^nn$;';I/3ri^A, ex {i/^n 
^y^ >?x - ;W -> ^ n J/;!/ n n n - A, 
ex (i/^'n'^>'^?>>x-;l/) yx^/l/i'nnv'VPn- 
^L.. ex (~>^7n'^>'^i/*x-;P) -<:yi/;l/i'noi;' 
;1/D-->A, ex (y^u^y'^i:'x.-jV) eFUFp< 
^^l/j^^/l/nn-i/A, ex iy^u^y'$ip:i.-M ^F 
:^'>i7nn>';l/nr:>j7A. ex (v^^/n^y^v^xr: 

20 ;W xF^-y^^nns^/l/nxii/A. ex (S/d^n'^y^f 
(Fy?«^;l/5^U;l/) ?«f-;l/>';l/nr:'^A, 

ex e>^7n-?y^$^x:i/i/) ex (fup^^^/^^^u 

;W i^/i/n^-J^A. ex (i/^n^^y^i^'x^/W (F 
'J7i-;Pi^';;l/) ^f-;l/i>>n^'>A. ex (y^u 
-^>^i/x-;l/) (F'JX Cv^V^;l/i/U;W i/U;W 
?i9-jV'y?Vu=.^L.^ ex (iy^7n-<y^>>x-;l/) 
(FU>{^;i/^>U;W (FU>{^;i/'>'J;i/^^;W 

a-^L., ex (;<^/l/i/i/D-«y^?i;'xr:;I/) >77x 
x;l/':;;l/ax'J^A. ex (x^;l/'>>5'n^V^i;xx 
30 v?><f-;l/>';V3-<^A, ex (x9';l/i/^7n'^>'^ 
>>x-;l/) v^-^^nnv^VI^ari'i/A. ex (7ne;l/~>i/ 
n'^y^v^x-;!/) yVg^/l'^Vl/n-'^A. ex (^a 
e;l/y^7n'^y^yx-;l/) v;^nnv>Vl/3::i'^A, e 

n'i7A. ex (t-y^^^i/yi'D-^y^v^xx;!/) ex 
(FU^^;i/'>U;W s;;i/3x<^A, ex ('N^^-y/iz-y 
i;]n^y^i;x.-)l) z^^uu'J?Va-^L,, ex (-> 
i7a'^:^^'y;l/j/^7D'^y^-yxx;l/) 
^L.. ex 0>Vg";l/yi'a'^y^i^xx;W 

40 i;;l/3r.'i^A, ex (v>-><5";l/>/^'n-?v^~yxn;l/) 
>'i7Dn>?;l/n-'i7A. ex (S/^f-;l/^y^'a^y^y' 
x-;V) xF+~>^'nn~y;l'3ri7A. ex (x-f-jV^ 
^;I/y^D'^y^f>'x-;l/) s/^7ans/;l/3:^'^ A. e 
X (7ne;I/^g^;l/y^n'^y^y"x-;i/) V^uui; 
;l/ri-'i;A. ex (7^;l'^f-;l'^/^n'^y^i?x:i 

>?^npi/-;l/3X'^7A. ex (F U 
y^-yxx;!/) V^nn'J)\/::i=.t?L. ex (-rF^^ 
f-^l/i/^D'^y^-yxn;!/) -y^^anv^/l/nx'j^A, e 
X (->^n'\:^^~>;l/pt'^;l/->-J/n'^y:Jr~yx::i;l/) i?'^ 

60 y'J)\/'yA/n=.^h^ ex (hV:^=f-;iyV)\yy^n^ 



13 

(fx (h'J^f-;l/X^>-;l'i/i'n'^>^ 
>;x:::;l/) v;-^>'i;;l/i;;l/3:^'>A, IfX (h'J7;l/;i- 

A, ex (hU7;U:tnp<^;l/J/i'D'^y:?i?xr:;W 
':^/7l'4?;I/-;l'^^;l/3:i'i;A, ex (-ryx-zW 5^'^ 
yi^;l/S^;l'3X':7A, ex {-^yr-M i^^uui^^V 
nr:'i7A, ex ('Tyf'-;!/) i/-:/u^-'y;\/Zi=.^L,^ 
ex (•rb^eFn-r>"r-;W s?^nn->";l/3n>> 
A, ex (y)ltly=.}l) ->"i'nni/";l/n->j7A. (:/ 
ne;l/>'i7D'^>:5?>'x:^;l/) ii/^u^y^i;:r.- 
;!/) >?^g^;l/v';l/3r:'i7A, (i/i'D'N^'>;l/;)<^;l/i/ 
i7n'^y^i^x:i;l/) (i/^w^y^i^:!.-)],) P^y 
v'/l/v'/l/nrLt^A, ('^y^ h V?i^;\^-yV/\y-y^u-^ 
y?s;x::i;W (i/^^n'^>^ri;x:^;b) 
nx'j7A, ihV7;Vtu:^=f-;wy^u^y^-JaL- 
;!/) (i/^^n-^y^fi/'xr.;!/) -:;^f-;L/i>-;l/3xi>A^ 

[0 0 3 6] -m^ (VI) -esto^nsfk-^titLT 

li. /ci:;?.lfxf-L/>ex (^>tx;1/) 
ax'i7A. xf-uyex (^>rr.;l/) v>"i'pa>';l/3 
x-i/A. x^Uyex (xh7tKD-r:/xx;W s;^ 
^/l/i^/l/nx-^A, x^U>ex (rh7eKn-f>T 
x;l/) i;^i^ap^;';l/3X'j7A, ^;^p{^;b'>U U'Vex 
(-^^^n^^y^v'xx;!/) i;^f-;l/j;;l/3X'i7A. v^p< 
b>'ex (^y^'D-^v^v^xx;!/) >;^7aa>^ 
;l/3X'i7A, 'I'VT'aeu-r^ (s/^n^^rJ^i^xx 
;W (9-7;b:t^X7l/) v>'^f-;l/v>Vl/ax-j7A, 
P^neijf'y (>/^'C3^>^i;xx;l/) (9-7;i/;i-u 
x;l/) i;'^'anv';l/3X'i7A, [7iX;l/ p< 

(9-7;U*Ux;l/) ('>^^n-<i/^s;xx 
;W >?^^;b>';l/nx'>A, >'7ix/i/^^by (i/^ 
n'^>'^t;i;^xx;l/) (9-7;l':tl'X;b) 
nx'i/A. x^uy (9-7;l/:*-lxx;i/) (j/^d'^^ 
^i/"xx;l/) i^^^;I/i;;l/3X'>A, i/^^n'x^-^Ux 
y C9-7;I/Ji-U'x;l/) (i/^D^y^v^xx;!/) 
^;l/>>Vl/3X>j7A, iyi^u-^yi^Vy'y (9-7;V:tU 
x;l/) (^y^^n-^^^^S/'xx;!/) 5/V^;l'~>VP3X'ir 
A. i/^nT'^Ur^ (9-7;l/:tlxx;l/) (i/^n'^ 
V^s;^xx;l/) i;;<^;l'S?;l/3X'>A. S?^^;l'SyUU 
y (9-7;b;i-Ux;l/) (i^^^n-^y^v^xx;!/) 
^;I/$;;l/ax'J;A, $^;><^;1/->"J l/^ex (2. 3. 5 
- h U ^ ci'^y >?xx;l/) ^;l/i;;Vnx 

-^A, i?>{^;i'i";byex (2, 3, 5-hV:^f-)V 

i/ffU-^y^i/:L=.j[/^ v^^/Dnv^^l/nx^/Ax S^;'^^ 
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;WyVUy\£x iyfy^-M) v^^^opv^^i/nx-i^A, 
^{g'L'yex (i/^a-^y^J/xx;!/) >^?{^;V>^;l/3 
x>?A. ?«f-byex (^y^a-<y^i/'xx;l/) (h 
U^g^/l/v/y;!/) >/";l/nx>j;A. {i/^xi-\y 
^i;xx;P) (-r h^p<f-;l/J-^7n'^y^>'xx;l/) 
^g^;l/>>';l/3x>j;A, :^=^-\^y (^y^/n^^y^v'xx 
;W (7;l/:tUx;l/) f-;l/>>';l/3 - A. xf-L/> 
ex (>/^n'^>'^>?xx;l/) i/'^5^;l/>/';l/3X'>A, 
x^bvex {.'y^xi-^y^V:x--)\l) V-^yViVi^i\^ 
nx-^A, x^U>ex (j/^n'^y^v^xx;!/) Vm. 
KU Ki^^l/nx-J/A, x^L/^ex (-r:/xx;l/) $^7 
xx;l/i;;l/3X':7A, x^l/>ex (-r^rx;!/) ;;C^ 
;l/^nn->';I/3X'i7A, xg^l^^ex (•rh^eFn^ 
Vxx;V) v?'^y->*;l/>';I/nx'^A. -TVT'aeu-ry 
(i/^/n'^y^Ti/xx;!/) (^g^;l/iy^n'^>'^v^xx 
S/*i'naS/';l'3X'j7A. ^yp^neUx> {Vjxi 
-?y^>>xx;l/) (;i-^^HFn7;l'>i-Ux;l/) i^tK 

u Hv^/i/nx-i/A. v'^f-;i/'>'JL/:/ex (s/i'n'^> 

^>?xx;W i;:?;:t-«>5^;l/>';l/ax'i7A, 
Ub^ex (->^n'<?>^s;xx;l/) j/l; HU HS^^/Vn 
x-jA, >^p?^;l/i>'UPyex i:^=f-i\/V'7xi^y^V 
xx;I/) ■i;'^rnn~>';VDX'i7A, ^^;^9^;1/'>"J byex 
(5^^ J/ ^ n ^ i>"xx;i/) ^7 n a a X -j? 
A, i^'p^^^-zl/i^'Jl^yex (rhvt Kn-r^rx;!/) 
i>'^'nnv'Vl'3X'J'A. 5>'^9^;1/->U (i/^'n^y 
^jy'xx;!/) (7;l/s}-px;W i>-i'nn>>Vl'3X'^A, 
i?><^;l/SyUb> 0>^n-^>:Jfi^xx;W (7;1/^U 
x;l/) i^tFU KS^/I/nx-J^A, S^p{^;l/S/U P> 
^;l/'>^n'<?>^5fi'xx;I/) (7;I/:tUx;l/) s^tHU 
F>;*;l/3X>?A. >*p{$^;VJ/UP>ex (3-bU^f- 
;l/>";;l/>/^n'^y5!rj^~xx>il/) KU Fi^Vl/nx-i/ 
A. jyvg^/i^'^y i^yex c^y^x;!/) j/V^;i'>';i/ 

3X-i;A, >>'7xx;I/i/y l^yex (-Y^xx;!/) >>-^/ 
nn^/Vl/nx-^A. 7xx;l/^^;l/>'iJ l^yif x (^^ 
rx;l/) s;^7DD>';I/ax<>A&if*^'felfe.nSo 

[00 3 7] zr^^ft^ti (A) . ^ia^■r;s.^^ 

*ft-&tl (D) ^3j;t>*^-S-tcj;i3fflv^P,nsf^ai-r§7 
;l/=x-i7A{l:^tl (c) hh^\z.imm^m^^^t\.^^ 

mimm^ (b) fig^^-«5-5«*7yfk-&ti (b- 

1) \t. m&n^h^. -WA (l) : 

B (Ph) 3 (I) 

Phag«$nTVTfeJ;V''7xx;l/a) T*S 
fc^na:i?5>{t^aT*fef), :iKl/-h{k^tl (B- 

2) tt. (II) : 

B- (P h) 4X+ (II) 

(S+, phatufHiii^i;, x^a^>r:i-ys) r-nfc 



(9) 
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[0 0 3 8] -JSSS ( I ) +<DBg|$nTV>Tfe j;v>7 
-^SnS 5 ffl07i<*S?« 5 1 ~ 5 «*^ft&OS. 

«JS?T-B^$nfcKKa 1-20 07;l'^;l/S&ifT? 

S>'7;b:tn7x-;l/S. h U7;l'*a7x:^;l/S. -rh 
^7;l/:tP7i-;US. '^y:?7;V:tP7x:::;l/a, 7 
;]/;tPp{^;I/7x-;I/JS. 5^ (h'J7;b:tnp«^;W 7 
x-;i/S, hU;l/S, v?^^;l/7i^;l/S«:if*^fetf^ 

nsc cne<D3-^T*a, 7x:i;vsii:-tsns5flio 

7i<^g?<D5-5© 1 ~5«*^7<y^S?K^^n/c: 
a, t<K5 «©7j<*ig?*^V>-fn 1 7 -y ^K^lcMgl 

[0 0 3 9] -KS (I) ic#tn§3«©s«^nT 

l/^Tfe<tl/^7xr:;Uatt|H;aT'feoTfej;<. S^S 
aT'$oTfeJ;v^*\ 3ffl©at7>y|IS?*^-S-ff-3fll 

[0 0 4 0] myit-^m (B- 1) ©MftWfcbT 

li> tctXlIhVyx=.)lt^^m. hVX (2-7;!/^ 
a7x-;P) ^-^S-. hUT. (3-7;l/^n7x-;l/) 
>t^^7^, bUX (4-7;P;ta7x~;l/) t^<ym. hU 
X (2, 3-i/"7;l/:tn7x-;W t^^m. h'JX 

(3. 5-i^7;l/*P7xr:;l/) ^tv-i/*. hUX (2. 
3, 5-bU7;I/:i-P7x:^;I/) ^^^H, hUX (2. 
3. 4. 6-rh77/l/:tn7x:i;l/) ^-J?^, bUX 

('^y^7/l/:tn7x::i;I/) bUX (4-7;!/ 

;i-n^9';l/7xn;l/) ^txi^^*, b U (3, (bU 
7;l/^n^9^;b) 7xx;b) bUX (p-b'J 

;W h'JX (o-bU;W t^^M. b'JX 

(3, 5— :>'><f-;b7xx;i/) 4-^'>*4i^*^fe^fe.n 

§0 cn?.O^^T-a. MJX ('^>^7;l'5tn7x:^ 

[0 0 4 1] (II) t©Sgi*nTV^TfcJ:v^7 
jL-fl&it. -jSSS (I) +ot.©i:l^i;T'feSOT-, 

[0 0 4 2] -m. (II) tC#SnS 4«OBig!^nT 
V^Tfe<J:V>7xn;l/aai^i;aT'£oTt.J:<, SSS 
ST-$oTfeJ;v^*\ 4fioaii:7'y«M?)b^-S-tf-4« 

Ji(±, t<ca2 ofi-tsnTv^soA^ x^WtA^ 
[0 0 4 3] -77. -jss (II) 

a-e$SX^^LTtt. fctAah'Jx^;l/rv^:-'^ 
A. hU (n -79^71/) ry^r-'i^A, hUp«^;V7> 
t::i'>A, xh7X^;l/7>t::it?A, pJ^;l'hU (n 
rytri'i/A. '<>v^;l/hU (n-7"^;W 
7yt-'>A, i^;<^;l/:i?7xr:;V7yt:::<>A. 
;l/hU7xr:;l/7yt-'>A, hy^^;l/7-U-'^' 



A, p{g^;l'ifUv^->i?A, -<>'v^;HfUv'-'i7A, 
j\y (2-i/7/lfU>'-'>A) , bU;^^7l/X;V*:^'i; 
A, ^yz/>WJ^=f-;VX^\^:i-^-^hs bU7x-;P7>' 
t-'^'A, xh97^;b7>'*-'i7A. ><g^;l'>>'7xr. 
Jl^rye-^L,. 7-'J-'^A. ^f-;b7-U-'>A. 

9^;l'7-'J-'^A. v'^g^-;!/ (.m-=.hu7=.V=. 
^L.) . J^'^f-;!/ (p-7nt7:^U-'>A) . tfUS^" 
rL-^A, p-i^7/e'J>^r:>i7i,, N-p^^'^l/t! 

10 ^;l/t?U>^-'>A, p-i/7y-N-p<^;l/lfU>^-'i7 
A, p-'>7/-N-'^>'$^;Hf';':^:^'i;A, ■rh77 
x:l;l/4-^X*i:l':7A, VVy x.-^Vt^Xt^-'^L., hU 

[0 0 4 4] -iss (II) r-mty-^n^r^iy-hit^m 

(B-2) oa#:MtLTti. /c i: ^ ttr h ^ 7 x 

-hhU (n-T"^;!/) 7>t:i'^A, ■rhv7xr:;l/ 
^Jb-hbU;>t^;l/7Vt:i'i;A, x h77x:i;l/:iPU 
-hTh^x^;I/7>tr:'j7A, r h77xr:;l/;J?^- 

20 h^^;l/bU (n-7"^;W 7>t^'i'A, ■rh77x 
-;I/4^U-h'^y>^7l/hU (n-:/f-;l/) 7y^-^7 
A. xh97xr.;l/:i?P-hiy'^9";l/':^7xr.;l/7:^* 
-•^A. xh57x-;l/4^>-h^9^;l/hU7x^;l/7 
y^:::i'i7A, r h v7xr.;l/.^i>- h h y :?{f-;l/7:::'J 
:i<>A. rh97x-;l'*V-h><f-;l/e A. 
rh^7xr:;l/jp>-h-<;yi/Vl/t!';'>"r:'j7A.Th^ 
7x:^;l/:iKb-h^^;l/ (2-'>7yifUi;:i'i'A) . 
■r^77x^;l/5J^^-^^Up^^;l/X/l/:^^r:>i;A, rh 
•7 7 X h '^>'S;'7l/S;';>{ ^;l/X;l/*;r: «i7 A, -r 

30 h57x-;l/4^lx-hhUf-;V^:ifOrb57x:i;l/:3< 

;ta7x:::;W /i^l^- b h Ux^;l'7yt-'^A. -fh 
7+X (-?>'5?7;l/:tn7x::i;l/) ;i^U-hhy (n- 
7'^7W 7y^-'>A. -rhv^^X ('^>^?7;l/^n7 
xx;l/) :e?^-h hU7xx;U7y^BX'i;A, TVy^ 
X ('^>^7;l/:i-n7xx;l/) hx h^7"^;l/7 

>'*X'i7A, rh^+X (-?>^7;l/:tD7xx;l/) 4? 
b-h (xh9x^;b7>^x^;A) . xh^^^X (-^ 
y^7;l/:ta7xr:;l/) (^^;l/hU (n-7 

40 ^;I/) 7>'^:^'i7A) , f^h^^X ('^:/^7;V:tn7 
x:::;W 4^1^- h (-<>'>>VH-y (n-7f-;W 7>'t 
::i'i7A) , fh^^X i-^y^yjltuy 3L=.fl) .-Pu 
-h^^;l/>^7x:^;l/7>'-t:^'>A. xh^+X i^y 
^y}]/-^uy ^l'-h^^;l/hU7xx;i/7> 
t:^'i'A. xh^^X (-<>^7;l/^n7xx;W iiRb 
-h>'Vg^;I/$^'7x^;I/7>tn'^7A. Th^^X (-< 
y^ymryy^-}V) :ipb-h7xu -^a. xh^ 

4^X ('^y^7;l/:tD7xx;l/) :i^U-bp<^;l/7xU 
^i-i^A. rh^:^X ('^>'^f7;l/:tn7x^;l') ^tb- 
60 YV:^=j-i\/7=-^)=-^K. Th^^x (.<yfiy)]/txi 
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X (-?y^7;l':tn7x::i/W (m- 
t^Uv'ri'^A, rh^^X (-<y^7;l/:tn7xri;l/) 

7;l/;tn7x^;W (o— >77-N->{^;l/ 
HUi^-'i'A) , rh^^^f^X ('^>^f7;l/:tP7x:^ 

A) . y-Vy^T. ('^>'^7;l/:*-n7x-;l/) >t*l/-h 
(p— >7y-N — <;>i>";I/t?'Jv'-'^7A) , rb^^ 
X ('^>^7;b^n7x:^;l/) #>-b b Up(5^;VX;l/ 
:is-'>A. rh^+X (-?>^f7;l':tn7x^;l/) 

^7;l/:tn7xr:;U) ^^7x:l;l/4-^X*:l 
t;h. y-hy^Ts ('^y^r7;l':tn7x:^;I/) 

rh^+x (3, 5-5^by7;l/:tnp<^;l/ 

7 x^;W b- h S^'^ g^;l/7^ 'J ^-j; A* ^cDr b ^ 
^X (7-v^-15(7^-^!7x-;W t^U-h-^ty^^t 

4^X ('^>^7;l/^n7x:^;W b b U ^^l-AW 

[0 0 4 5] Z r (A) . ( I ) Sfc 

i± (II) r'St3^ns:^-^'i?lg#*^^:*tI (b) ^3j;t>*^ 

^y^^it-^m (D) fcfcfeC, ^*li:j;f3*^WCffl 

v^^ns)i*^«^«fig-rs7;i/5--^A{t-g-» (c) a, 

m:&<D!^t<, (III) : 

A 1 R3-n Yn (III) 

7;l/n4-i/S. bU7;l'+;b'>ci4-^>a, 
( h u 7;P+;i'>' U ;!/) 7 5 y at fctt b u 7;i/*;i/'> 

U;HS:S:if. nttO, 1 t^cti 2) Tate^nS7;l/^ 

-'J'Afb-ft-WTfeSc 7;l/5^'irA{[:-S-!f& (c) a. 
bi*sx*'^>i;^^- (^Ml^SM T'fef), 

[0 0 4 6] -jiss (III) ic^^n^RZ'h^mmm 

4-20 OK{[:7j<«SO Hft^^il b T tt. tct^lin- 
T"^;!/*. -l'y7'^;l'S. s e c-T'^^;!/*. 1-7"$^ 

So <in6o5^T'ai^^?S4~8 07;i/+;i/SA^xil 

[0 0 4 7]-«gS (III) (C#^naR£0S«±l~3 



flT'fef), K«it4~2 0©^-g-fca, S^SfSl^dtt 

v\f:y->'m.^mm^n'Pt<rj:^o tfc, r 

jS*^P.»SL<. ^C,tC3fl|OR*^KKS[4~8 07;l^ 

^;l/ST-fe?.(DAWSH/\ -^S (III) tii^sns 
ROS;b^2fl|J^^±(D^-£-. ^-nP-li^CSTSoTtJ; 

[0 0 4 8] >S:^3, YOScao~2ffl|T?fe!3, YOM* 

>{h4^i/a, xb^i^a, 7x/^i/a&Hoj^iiisi 

~ 2 0 (D7;i'3^S'S, b U 7;i/^;i/'>p+'>S (7;i/ 
:^;i/aoj^«IS 1 ~ 2 0 ) , ( h y 7;i/:^;i'-> U ;i/) 
75/S (7;l^^;l'SOS«Sl~2 0) . b'J7;U4- 
)\yy^))im (7;l/+;l/SoMiiai~2 0) 

anso -las (III) iz^^n^Ycomti^zmcom 

[00 4 9] 7;l/5-'i7A{fc^ (C) OMf^^fiaitLT 
20 {±, /'ci:^L{fhU (n-T"^;!/) 7;I/^-^7A, hU-f 
V7^;\y7fV=.-^L.. hU s e c -7"f-;l'7;V5-'^7 
A. bU (t-7g^;l/) 7;l/ = :i'i7A. bU-<y9^;I/7 
;l'5:^'^A. h'J-ry'^yg=-;P7;P5-'^7A. bU^^^^t 
'^>f-;l'7;L'5r:<>i.. (4-p<g^;l/'^y^;l/) 7 
h'J (3-><g^;l/'^>^;l/) 7;b5-'> 

A, hV^^yjV7fV^-^i.. vu^y^^-y^VTJi 

^-'i'A, bU in-t^^)l) 7lU^-^L. VVZ 
-x^;l/'N+v';I/7;I/5-'>A, b UT>';l/7;l/5-'i7 
A4if<DbU7;l/+;l/7;l/5-'^A ; bU-^^'P^v^ 

30 ;l'7;l/5-'J'A. b';'>'^n'N^i^;l/7;l/5:=:'^A, b 
Vy^ri:^^=^jV7JlB.-^L.rj:E(DhVm^7J]y^>l 
7;I/5-'>A ; bU7x-;l/7;l/5:::'^A. b'Jp-b 
y;l/7;l/ = -'>A, b';m-b'J;l/7/V5:::i'i/A, bU 
p-x9^;l/7x:^;l'7;l/5:^'^A. b 'J'^>i^';l/7;l/5 
n'i7AaifObU3fS«7;U5->j7A ; (n-7"g^ 
;!/) 7;l/5x'i;A^'Py b\ i^-fV 7^)1^7 )\y^-^L. 
i'PUK, (t-7^;W 7}IS.-^L.^UVV. 'J 
it^=i-i\^7i\y^--^L.7^ic9>( Yfs.E(!yV7)\>^)W 
)\y^-'^h.>s'y-^ F ; V-{Vf=f-)\>7i\/^-^Ki' 

40 ->b% >>W7'^;I/7;l/ = ::i'i'Axb^~>b\ 

;V7;l^5::^'i'A^ b^v'K. >':ti7f-;b7;l/5-'>Ax 
b^~>b\ >>■n-7"^;^7;^5::l'^A7x/^~>F*i: 

o~>*7;i/+;i/7;i/5:^'^A7;i/34^>'K : 0-7^/1/7 
;l/5x'i7Av'i'P^-l' b\ -rv7'^;l/7;l/5x<i7Av'i' 
P7-rb\ :i-^g^;l/7;l/5x'i7Ai?^'P7^K&H07 
;l/+;l/7;P5-'i^Ai^M7-r K ; n-7^;l/7;l/5^>i7 
A-bX4^i'DU KaH07;l/4^;l'7;l/5x'^7A-tX4^M 

•^-r K ; -J^v:r=f-)W)V^-'^h b u p<^;i/->U;i/^ 

^->b' ( (1 s o-Bu) 2A 1 OS IMea) , 'J-^V 

60 7'^;l/7;l'5-'> A b U x^^i/s/u ;l/^4^'> F ( ( i s 
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o-Bu) zA 1 OS i E ts) , v^-rvr/^^l/T;!/?- 
■^Li^ T^y ( (i so-Bu) 

2A 1 N (S iMes) 2. v/W:/5";i/hU^^;i/i/U 
;l/7;l/ = ->j;A ( (i s o-Bu) 2A 1 S iMes) 

[0 0 5 0] Z r (A) , -mA ( I ) SiTc 

l± (II) T'at5^nS:^-^'i7*##ft^tI (b) i3J:tf« 
-g-tiDfflv^^nsr/l'^-'^Affc^tl (C) 

(D) a, ut:y^«-s-JBa*iS<-rsft«)Effifflsn 

So 

[0 0 5 1] ^^y^^^t-^m (D) a. g^^^s? 

;l/+;l/S. 7U-;ua. 7/l/+;^7U 7';-;!/ 
7;i/4^;i/a, 7U;US. g^7U;v», hV7;v^?iyi^ 

a, 7y-;l/;i-^'>S, ;^S. 7U-;l/^:i-a, 

7S.ym. 7;l/^;b7 = ya, 7-b^;l/7-bhf-ba, 

*t hS&^foSo 1 m hm-^Ltcit^rnX'^^o 

yyjS^. 7;i/3+->S, 7;I/^;P75/a. 7-b9^;l' 
7-l2h:>-ba, S^7-b^;l/7-bb:M-aft^ig-S-L^c{t: 

[0 0 5 2] =}-9y^M{\:i^ (d) *Mflioi/i^D'^ 

[0 0 5 3] g^^f>'#>Sfl:^w (D) oa-^o-^^'n-^ 
y ^ s;x - L ^ v > « « t L T 

/it^fff h^^^;l'^^-'?A. T\'^:^t^y=f-)l' 

A. hU-^i/J^'/l/tFU K^^f:i'^?A, ■rh7P<b+5/ 
^^f^<>A. rb7Xh:^^i/^^f^'J;A, rh^r/h^ 
i/^^^-'^A, rh^^nn^^f::i'^;A. rh^:/nt 

-^^/i/s/p+s/) hUpJ^^i/^^f-'i'A. ex (2. 
5->'-t-7^;U7xy+$/) i^:^^}]y^9-'^h.. 
ifx (2. 5-^;^-t-:/^;l/7x/:i|p^/) i^^na^ 
^fn'i/A. ifx (2. 6->?i'y7'Dt!;l/-4-><^;l/ 
7xy:^^i^) '>"-^yi/*;l/^^:=:'>A, HX (2, 4, 6 
-hUy^;l/7x>'+i') S^^Vv'^l/^^n'^A. 



r:>>Atrx (7-tr^/l/7-trh:^— b) , ^^^'i'Arh 
9 (7-fe^/l/7-bh'^-h) , 2, 2' -g^:ttrx (4 

-?«^;l/-6 - t -7^;P7x-;W i^^ h^iyiy=^^ 

=.^K. 2. 2' -=^:t}^X (4-^^;l/-6-t-7' 
g^;l/7x-;W >>W7n.-}<4^>'f-^r:>>A. -rb^^^ 
X (>>~yg^;L'7 5/) ^^-•^'A. rh^+X (~>"xg=- 
;l'757) f-^:^'>A. (Me2N) 2T i C l2^^;b^ 
felfP.n«o S^c, i^^'n-?^^fv^xr:;l/-t^&/&=^i-ri) 

^^y^^^t-^ommtLxii. -fm (IV) . 

(V) , (VI) OMftfiJIJf OZ r*T 1 tA^^fefeOO 
ffit;:, ii:x->^'n'^>^fi?x:^;l/i^nn^^r:^'J;A, e 
X'>^7n'^>^f>'x:i;l/p«^;l/$^^:i'i7A, HX'^y^f 
:Ai')iz/^u^y^i^jL=.fl^uui-^=:'^h. 

p{ ^ n ^ i/*x - ;l/ f-;bf- ^ - A ^ if 

x:^;l/#tS;&*L*^o^«LTV^Sf-^^^ft-a-*, fct 
(>?^^;l/>";;l/) rh5y^;I/i^i'n-<y:5?>;x 
:i;l'-t-7^;U7^Fi^^^;l/^^->^A. (s^p{^ 
;1/'>U;W •rh7^^/l/'>i'P'^>'^v'xr:;I/- t-7 
^;l'7^KS^x^;l/^^x'i7A. (':^;«{^;I/->U;W - 
t -7^;l/'>'^n'^>?>'x:i;l/- t -7f-;l/75 Hv' 
t HU F^^r.r>A. (i>-y^;l/^yU;W - t --f^Jl 
y^u^y^iyx.-;]/- 1 -79^;P75 Kv^7x-;l/f- 

^y'^ti^rL-fV- t -7'f-;P75 Fi^H FU Fg'^-'J' 
A, ('J?i^jwyv>v) Th'7^^!Vyi7u-^y'$ti;x. 
-jiy3L-)V7^ Fi^><^;i/^^-^7A. (i^p<g^;i/i^ 
U ;!/) T F D'^i/^ S^x:i;l/7 x:i;l/7 5 
F5^FU;I/^^-':7A. (^^;l/7xx;l/i/i;;W xF 
9^^;l/'>^'a^y:5rj>'xx;l/- t -7f-;l'7= Fi^li 
FUF^^'-'^A, (y^;l/7x:::.;l'i/y;I/) t^F^^ 
g^;l/>/^7D-?y^>^x-;i/- t -7^;l/75 F>>'^f-;l^ 
=f-^=.^L. (>>'yf-;l/>>'y;l') 7;I/:tU-;l'-~>^n 
'N4^i^;l/75 F>>'^^;I/^^-'^A. (S>'7x-;l/^-;l/ 
=;!/) -Cyf'-^V- t -7g^;U*X7'r Fv^ii Fy Ff- 
^-■i^A, (;>t^;l/7x:^;l/'>y;W xF7^^;l/'>^ 
D-^i/^fs;!^;!/- 1 -7^;l/75 Fi?;^^;l/9^^->i7 
A, (s;'>{^;I/'>y;W ■rF'7;^^;l/'>i'n-^:/^i^x 
:i;I/-p-n-7^;l/7x:::;l/75 Fv't: Fy F^^- 
"^A, (i^:i^jVyVJV) 'rV^i-=f-i\yV'7n-^y^'J 
x-;V-p-n-7^;l/7x:::;l/75 F>>' Chy^f-;!/ 

'^y^fS/'x-;!/- t -y^)V7^ Vi^^uu^^-^ 
A, (x^py) •rF5p{^;l/'>^n-?y^v'x:^;l/- 
t -7^;l'75 Fs?>«^;l'^^-'^A. (x^b» x 
F7^$^;l/i^^n-?y^i;'x^;l/- t -7^;I/75 Fv^ 
(^^;1.-<>'>";1/) ^^^^7A. (x^b» xF5^ 
D'^>^ >'xn;l/p( f-;l/7 5 Fv*^' P nf-^:i 
■^A. (x^b:/) 5rF9^'?^;l'^^^'n'^y3fi^x;:i;i' 
^^;l/75F'>**:i--?y^;l'^^-'>A. (x^i^y) 
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[t BuNS iMezF 1 u] T 1 M ezftif^^fclf ?.n 

2,0 ^yi7a^>^i;x-;l/S, x^ 

;l/->^n-?>'^>>x-;l/S, :/n lf;l/->^n-<y^i/"x 

iyirp^>^i;xr:;VS. -^y^r^^/l/^/^'P'^y^i? 
xx;l/JS, -I" y x - ;l/JS, ;>{ y xx;l/JS, ■rF'^ 
t F P y r-;l/aS, 7;!/;^- l/r:;VS*^ e, Slf n/S: 1 ffi 

[0 0 5 4] *?gWCfflt.^P.n2Z r-t*ft-S-« (A) 

(Ji(T> it^m (A) . .i-^-^^^-fe-fk-^W 

(B) (JXh\ {k^ft (B) tfev^^) . ^^y^^^t 
(D) a:^T, it-^m (d) ttv^a) ft^j;^'^^ 

}cj;i3^ffl^nS7;U5x.i;Afb-6-!a (C) (Ji(T. {k 
*!p& (C) *^c,«:Sfi!H«a, ft^tl (A) , 

fk*» (B) , ft^ti (D) fcitf^-S-tjc^fk-^l^ 

(C) ^f^rSoSiJ^TIE-S-L, K)S^^^c:fc{Cj;f3f# 

[0 0 5 5] iiwt^ffiffl-r^fk-S-ti (A) *5j;mt:-S- 
(D) 0 5-^0'>*< hfe-^A^77b+;l/S m^L 

[0 0 5 6] f#P.n/'cflt!«a*OSS^fflLTfcJ:<, 

[0 0 5 7] BfifHM^«^S3i-r5IS0{k-&» (A) hit 

o^fflfij-a-tLTa, (A) At-^m 

(B) :^)^t;W:tTM/0. 1-1/10 0, ^BtcSl 
Stfk-S-fSl (B) *1£ffl-rSili:fc«:?). ^mmhiSi 

So 

[0 0 5 8] tfe, -fk-^ti (A) i:{k-^ti (c) ©ffiffl 
ffl^hLra, ^t-^ (A) /{t-S-!!^ (C) *<t;VJ:kT- 
1/0-1/1 000. 1/1 0-1/5 0 0 



&«j!S!b>?,jffaLv\ fk-g-iii (A) ic^-f-rsft-g-ii 
(C) ©SiJ^*^'>:&-r^5 fc, ^fi:^ffitl*^#ftt-5^ 
-S-(=a«SE*Wc< <:5:f), ^<&Dt-^Si:. fk-&tl 

(C) **tl^S^f*A^5^£Lt< <*5„ 

[0 0 5 9] ^Btc, fk-S-ti (A) tfk-S-ti (D) Offi 
fflSiJ-S-tLTa, fk-S-W (A) /fk-^W (D) ;b^t;H:t 
7?l/0. 5-1/1. 5, ^C.tai/0. 75-1 

/I. 2 5X'h^(Ot>\ (A) (D) i: (B) AM : 

1 : it?fflsfffflL^-r<&?3. utr>^^«^L^-r< 
&«i:v^aj!S*^p.jffan/\ {k-ft-ip^ (A) tc^!fr«{k^ 
m (D) ©tj^*^'>s-r€Tt^-rf'Tfe, (a) t 

(D) i: (B) AM : 1 : 1 ■efflS{tfflLtc< < s;So 
[0 0 6 0] ft^ti (A) , fk-S-ti (B) , {k-S-ife 

(D) fcj;tf«-S-Ej;Dfk-&^% (C) ^?E^L, SJS* 
■yr?.^©^fit=tLTa. -10 0°C~§ffl, ^Sliia- 
1 0 0 — 2 01C, ^ffittM#:»B«-f. ^MfSM^ 
T'S^S*-&S il i: E ± t) fra d <D*\ 

[006 1] *M;:fflv^?.na»t Lv^fliijgcjiftw 

[0 0 6 2] ;:oj;9tLTilS^n/c:ft*l«o#&T, 

-2 0' — 10 0°C, ^fP>ta-3 0- — 8 0°C, 

0—6 0°C. i:<lCtt-4 0°CJ-X K- 6 0°C 

tJ:t3. ^J-?M^^P (Mw/Mn) AM~1. 3, 5, 

tm~i. zm\yy^y%^)\iy^m^^ 0)^y 
til. 3^ii^5^^A^a5;s.) ^Ssi-rsctA^-et 
< ^ D , u i£ y ^*m^#:A^ff p. ntc < < ;s o tfif Btfig 
[0 0 6 3] mmmn^mmnhr^t. ti^y^y^ 

tyv-/ftl!j« (fk-^ (B) cO«t;9:S) A^-t;l/itT' 
1 0~1 0', ^?)K{±1 0 0~1 0\ i!<lC{±l 0 0 

0-1 0=i:-r5<DAWaH/\ HufHt;l/Jt^AV>$-r 
^^h. ^>7M<D/h*V^fi^f4cLA^t#P.n&<&»3, ;^ 

#-rrst, ty7-cjisfrs:i<uv-<DiK*AMS<:& 

SiSl^AWSo 

[0 0 6 4] B?iaM!«a«^?§j«*fflv^a*i^, 

»lJt^abi)ii^Tfcv^TfeJ:<, S-S-^F^li:fei:A^?.ii^ 

[0 0 6 5] BuiaS^«i:LT{i, /i:i:^lf-<y-lf 
X F;l/xx x^;l/-<y-tfy-g:ifo^#;^ 

^^a-\4^-9-yaH©|!S]S^{k7j<^;-?y^X 'N^^-y- 

X ^f^y. ic^^yr^.EcD'^mmmtfm; 

n n ^ ^ y& ifOMn-^Xk^fk/Jc** if 
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tuy^y. 4mmtuy-^yrj:E^mmtLrm\'^r 
[0 0 6 6] ffioM^^frtca. t<tcPfi£a&<. s 

JE~1 0 0 k g/cm^GT'feSc 
[0 0 6 7] ilOJ:9tLT, GPCKJ:SgfciFl^^i-? 
Ml 00-2000000, $P)ta5 00~2000 10 

0 0 0, cfcctti 0 00—1 000 0 00, }i<iat 

2000-50000 0, ^^S^^ 1 . 3&rf. S P) 

[0 0 6 8] ^^3, S-S-f t::S-S-ft*WmLSV^«*0 
^)-?M«5 0 0-2 0 0000 0, $C,li:ai 00 0— 20 

1 00 000 0, Ci:K{i2 0 0 0 — 5 0 0 0 0 0)bW 

ra, 3 0 0 OiXT, ffSL<a2 0 0 OKT, 30 
§ftL<ttl 0 0 0t:-^T. StfftL<li5 0 OJ.:^T-T:- 

[0 0 6 9] ajt^nfcu If >^s*i4cofFii«, -us 

Km<Dmi}fK^\^\ M^ftiR* • liC¥±§^^?» (M 

*ifCtt, tufH»mcfeTaS^SV^ili:*^fe5o c<D 40 
^^tc a, t ^ im e tiifcri^tto G p c ftiS** 2 o 

[0 0 7 0] BufHU i^y-^fm-^mi. 



[007 1] MIHU ey^*fi^f*a, ^)-?M^)-**^*^ 
o»?»^>**^/ci:x.[f 1 . 5 1 j; 5 < 
2JMT<D^j^^i!t^i:3fi^^4-^Uv-^^:&§^:#^?,n5, S 

cn^'iti.vv^ym^mm^ti^) , s 

So 

[0 0 7 2] tulHU ^fy^^*s^|^o;^3;^4-^::l;Wl:tt, S 

[0 0 7 3] fflV^8nSA;^/^^-;Ht:^l|i:LT(i, 
[0 0 7 4] SfStt, «ffi~AiiIT, Sffl — 1 0 0 

°c, $p)ta-2 0 — ioo°c, t.<iat-3 0' — 
aotoiaST*, 5^i-w~5 oi^wfT*^3nao*WS 

[0 0 7 5] BijttiA;b^1^~-;H[:tl4, ^^mzC 

= 0 IS^^^Af S il t ^MM-r S 0 
[0 0 7 6] ;?3;l/.1?ri;Wl:S^5*^?S7L/c*Sli:*;b.1< 

-jm^^t^^iriyy^y^m^mi. Si^;^ic><^y 

[0 0 7 7] il©J:5tLT, {SfcA.ifl-'^-ro^i^Uv 
AM 00-2000000, $C)t{i5 00-2000 

000, CfcCttl 0 0 0-1 000000, t<KI,i 
2 0 0 0-5 0 0 0 0 0T\ ^^S^**^ 2 OT, ^? 
cai. 5JXT, Chfi:{±i. 3JKT, i:<tctti. 2 

[00 7 8] 

[*ffl^J] of'ic, *^WOS!ffi*##^J, 

[0 0 7 9] #*Ml-3 
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;l/x>9mK nmmtLr^2-yt^;\y-l--<y 
7-yim\. h'J (.n-ir^^M 7}]y^-^L.Q. 8 
mmo 1 ^^ilL, -5 0°Ct<^SgL/Cc [tBuNS 
iMe2Flu] TiMez 0. 0 4 mm o U bUX 

H' X n > ^5? X - ;l/ i/' ;b n - 'i' A H F U K n U 
HO. 0 4mmo K T'oei^ySSmmo l^iH^, 

1 o^^tt 2 i^w. 2 ©Jg^a 4 ^la, # 

y~)]y 1 0 0 0ml Cffiv^T'S-ft-^^ihS-lJr, itfrttitl^ 

[0 0 8 0] 4^'; v-©lRM{i. ##^J 1 ©i^^li 1 
3. 3mg. ##M20^^fi2 1. 6mg. ##f?j3 
£D:^-S-13: 9 0 . 4mgT-fe-3/Cc= 

[0 0 8 1] G p cftl«^ir:^*tt^^^L. tf-^^^^« 

L/e:i:C5, it¥i£l^?S (Mn) . (Mw 
/Mn) fi, ##|^J 1 £D^^{± 5900/130 0, 
1. 12/1. 1 4, ##W2<D^*a9 7 0 0/2 2 

0 0, 1. 14/1. 0 7, ##M3©ig-&a 1 9 8 0 20 
0/3 9 00, 1. 2 5/1. 0 9-^fe-3/co 

[0 0 8 2] 13 C-NMRt<t;Si;, #^M3 0>-}^';-v' 
-a, m/r = 0. 3 8/0. 6 2 £D^V7 K^^ff S 

m/r = 0. 6 2/0. 3 8©^ 
^7F%*L, mid>t-5i:t«i#^-M3€)^^>**04^ 
UV-ti, m/r=0. 2 4/0. 7 6 cD:5f-r7 H** 
LTV^Sili:*^^,, ##fl?!l3 0jKUv-i±, v^/l/n^'J/ 
A**©5}^UV-3 7%i:, ^^f>*3fe04^UV-6 3 

%offi-a-«T'$si:tf-ssnfco 30 
[0 0 8 3] t/c, 1-3, '<mt^m.mm 

1 ~ 3 OM n ottfteA-'?., J^'^i/n - Aeli^o^^UT- 
[0 0 8 4] nm:.itihxik^m^m. \m^yny 

[0 0 8 5] i:tK#*^J 1-2 
^'jim^-^^fc 1 0 0 m 1 F ^ h 

;i/x>9mi, immtLx^m-:^=f-)\^-i-^y 

y-yiml^ h'J (n-:t^'^;l') r/b^^^'i'A 0. 8 
mmo l^^AlL, - 5 0 TCCJ^SIL/Sio FUX (r^y 
'^Vil-^Xi-y .ts'i'XO. 0 4mmo I, lfX'> 
i^n--?>^>/'x-;Ui/;l/a:::>i7AH KU K^P'J KO. 
0 4mmo I, T'nlf by 8 3mmo 1 ^Sl^, J±tg# 
#M 1 <^^^\t 4 I^M, 2 CD^g^a 8 ^BBM 

-S-^-frfeo S^^, ifiiSItt^ 1 0 0 0 m Ita 



[0 0 8 6] 4^uv-£DiKMa, im»mm i 

1 2 7 0mg, tb«i##i^J 2 O^-S-a 2 5 0 0 m g 

[0 0 8 7] GPCCj;;Si:, SC¥±§^?M (Mn) , 
(Mw/Mn) Ji, ]tim^mi(D^liZ 
4 8 0 0 0, 1. 7 3, iti?##M2©il^{i2 4 0 0 
0 0, 2. OT-feo/Co 

[0 0 8 8] " c-NMRCiSi:, 7-ryU>y^04< 
UV- (lt«!?##Ml :m/r=0. 6 2/0. 3 8) 

[0 0 8 9] immms 

^■^Ifim-S^tc 1 0 0 m 1 O;^-- F ^ fgjS F 

;vx>'9mi, nmmtLr^m2-yi^;i- 1 --<y 

f-yiml. hV (n-:t^9^;l/) r/bS-'^'AO. 8 
mmo 1 ^SilL, -5 Ot:iC?^S|lL.fc:o [tBuNS 
iMezFlu] TiMez 0. 0 4 mm o 1 , bUX 
('^>'^7;l':tn7x-;l/) *>^^0. 0 4mmo 1, 
:/ot?l/y8 3mmo 1 4^MS^$-tJ:feo S 

-S-^, 1 0 0 Om I KffiV^T'S-S-%# 

ih^-a:, *lftli!|%l*MS'J, K?g|gjSLT, 4^UV-*f# 

[0 0 9 0] 4<yv-OlKMa, l 4. Smg-pSo 

[0 0 9 1] GPClCiSt, St¥i^5>7lg (Mn) , 
^fWMl (Mw/Mn) a, 2 2 0 0, 1 . 1 5 T$ 

[0 0 9 2] " c-NMRCiSi:, i/y'Jf^)^vi-<D 
sJ^UV- (m/r =0. 2 4/0. 7 6) T-^ofco 

[0 0 9 3] ##M4~5 
^■^mk-^^tc 1 0 0 m 1 O^- b ^ h 
;l/xy9ml, «M!«tLTffi)^2-^9^;I/-l--<^^ 
x>7ml, h'J (n-;*-^'^;!/) 7;l'5x'j7A0. 8 
mmo l^^ilL, -5 0*Cli:?^SIL/j:c [tBuNS 

iMezFlu] TiMe2 0. 0 4mmoU bUX 

('^>^7;l/:tn7x:i;W ^-ir^O. 04mmol, 
I? X ^ n > ^ S^x - ;!/ ;l/ n - "i; A p ^ ^ K 

0. 0 4mmo 1 , 7nt!l./y8 3mmo 1 ^^Jl^, # 
4 O^^tt 4 I^M, ##M 5 ©^-g-li 1 2 I^fMS^ 

^^/to S^^, 0 0 0ml tffiV^ 

[ 0 0 9 4 ] *° U V-£DlKaa, ##^J 4 (D^-g-fi 6 
2. 3mg, ##M5©^^ai 8 7mgT?S^fc:o 
[0 0 9 5] G P C*a{iWtt*^L, ^¥±§^?S 
(Mn) , ^}-?M^}-^S (Mw/Mn) {4, #^^j4 0ig 
^fi2 6 00, 1. 2 8, ##^j5©^f±9 9 0 0, 

1. 3 0T'«ofe<, 

[0 0 9 6] " C-NMRtCiSil, ##M4®2KUV 
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27 

-a, m/r = 0. 5 5 5/0. 4 4 5©^-rrK^* 

.t° y V- 2 7 % <D?is^»-z?s § t ft^$ n/c. 
[0 0 9 7] muRKMLrm^m^m. ikm^t'd-v 

[0 0 9 8] itfii#^Wl4~5 
?t^fgji^-a::fe 10 0ml b KjS h io 

;l/x>9ml, «rSj«i:LTKj^2-^^;l/-i-'^> 
rVTrnK h'J (n-;i-^'^;W 7;l/5:i'i7A0. 8 
mmo l^miStL. -5 OVizH^SfLtco hUX 
^7;l^^n7x-;W :^^'^*0. 0 4mmo K l^X~> 
irn^>'^-::/x-;b-:/;l/3->j7Av'i7n^-r FO. 0 4 
mmo K T'Pt^^yS 3mmo 1 ^^ilx.. Ji:«i##fll 
4(D^-g-{4 4^H, i:t«?##M5<D^-S-tt8l^faiS^$ 

^fcc fi-S-m, ;Ssgttp<^y-;i/ 1 0 0 om I ^cffiv^T 
MmmLx. ;J<UV 

[0 0 9 9] 4<y^-©iKMa. immmu(Dm^ii 

3 2 9 0mg, J:tt!?##l5IJ50^-&a3 3 OOmgT'fe 

[0 10 0] GPCK^^t. m^i^^^m (Mn) , 
^^7-S5>^ (Mw/Mn) mm^m 4 (D^ltZ 

8 2 0 0. 1. 8 7, J:tS#€fi»J5<D^g^fi2 8 00 
0. 2. OT'feofcc 

[0 10 1] ##W6~7 

If X ^ a > ^ J/* X - i/' ;l/ n - •> A ;^ ^ ^ 3o 
kmm. ##«4, 5 tra«tLT*°Uv-^f#/c„ 

[0 10 2] ^n^eiticom^mKiiAmK^xui . 5 

I^PJI, llXSa 1 9 Smgfcitf 4 3 4mg, Mnttl 2 

9 0 OfccttfZ 0 9 0 0. Mw/Mn til. 5 1 fcitf 
1.41 T'feo/-Co 

[0 10 3] 13 C-NMRCiSi:, ##M60:i^UV 
-a. m/r = 0. 5 8/0. 4 2 O^S^-Tr F^^-fS 

-1 0%Offi^»T'$i5i:f+S$n/c. 40 
[0 10 4] ifPJltc^^LTic¥±£l^^?S. iKM^yn'y 

[0 10 5] Jtii##fU6~7 lfXv'^'n-?y^S/*xx 
;l/>?;l/3X'>A>^^P^-r F^lfXix^n-^^^i/'x::: 

4, 5i:|sii^ELT4^yv-^tffco 

[0 10 6] ^n^'n©m^i^p.Btt4itMi3j:r>*8ii# 

PJI, lKM{i2 7 3mgi3j;t>*4 2 2mg. Mnlil 1 2 so 



0 0^3j;t?l 2 5 00, Mw/Mntil. 5 5fcJ;tf 

1. 6 9-e^ofco 

[0 10 7] ##M8~1 0 
mnm^Tc 1 0 0 m 1 O;^-- b U-^t, h 

;vxy9mK nmmtLr^m-y^^}]y- 1 -^y 

f-yiml. hV {n-t^=J-}\^) 7;b5->^7A0. 8 
mmo l^jiAlL. -5 OiCtCi^£|lL.fco -^^^^f-;!^ 
v'^n'^y^v'xxyl/^^x'i/AFU^'n^^FO. 0 
4mmo K hUX i<l/^-P)Utny 3^=.)]/') t-^m 
0. 0 4mmoK If Xi/i'P'^>^yxx;l/v^;l/nx 
^2^i^?i^f]/0. 0 4mmo U :/nlfL/>8 3mmo 
##^j8 0JS^{i7^fa, ##M9<D«^fS 

1 5i^fa, mmi oo^^'&ii.z emm-^-s^rc, m 

JSSItt;>«^/-;I/ 1 0 0 Om I tffiv>-p«-g-*# 

±.^^. mm'vs^m'^'k Mm^Lx. :j^uv-;&f# 

[0 10 8] 4^UV-OlRSa, ##^j8 0^-g-{i9 
5. 4mg, ##M90Jg^{±2 7 3mg, ##M1 0 
<D^*a5 2 emgT'feo/fcc 

[0 10 9] GPCEiSi:, S[iF^^i-?M (Mn) , 
^^m^^ (Mw/Mn) a, ##M8<D^^li3 7 0 
0, 1. 2 9. ##M9©^^tJ8 4 0 0, 1. 3 8, 
#%Ml OO^-fi-ai 7 6 0 0, 1. 4 1 T-iBo/cc 

[0 110] mrAKMLxm-ii^rA^M. m.^z^uy 

hLtctC^ (■4) . a¥J^)5>7-S. HiiStfet^lH 

[0 1 1 1] J:tK#%M6, 7, 

8, 9J;?3a»<&oTV^S*^ 1. 3 J: t) {±S=Fj[£ 

v\ cuii. »mii~-7 tmm. uify^^^^yv-o 

[0 112] itmmmi8~9 
^^^m^tc 1 0 0 m 1 ©Jj-- b ^ b 

;l'X>9mK «?§(«tLTffij^2-^^;>-l-'^y 
•r>7mK FU (n-:ti'f-;W 7;l/5x'i7A0. 8 
mmo l*^AlL, -5 OIClCi^aiLfcc '^^'^^J^;!/ 
S/i;p'^>:?':;'xx;I/^^x>i7AFU^D5-rF0. 0 
4mmo K F'JX ('^>^7;l/:tn7xx;V) ^i^/^ 
0. 0 4mmo 1 , ^nlf l^^B 3mmo 1 ^ill^, it 
«##fi?IJ 8 O^-a-ti 6 ItPJI, it*i##t?IJ 9 ©^-S-li 1 4 
IfHS-S-^^ir/to S^^, ie^tt^^y-;H 0 0 0m 

[0 113] 4^uv-<DiRsa, immmsnisitii 

36. Img, lti{##fl»J9O*S-a7 0. OmgT'fe 
[0 114] GPCC<J;Si:, m¥i§^?M (Mn) , 

(Mw/Mn) a, immm8(Dm^ii3 

4 0 0, 1. 5 4, i:[:«^##M9<D*g-S-a3 4 0 0, 

2. 0 4-^^-3/c:o 
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[0 115] ##Wl 1~1 3 
^^n^m^fc 10 0ml cD:t- b ^ ^jgl h 

;i/x>'9mu i^mmtLr^m2-?i^ji- 1 --<y 

7->7m\. hV (n-:t^'^;W 7;l'5-'i7A0. 8 
mmo l^jiilL. -5 Ot:tCi^£|lL/c„ '^^^'^Jg^;!/ 
'>^/n'^y^>/"x-;l/^:5?->j7Ab'J;<5^;I/Q. 0 4m 
mo U bUX ('^>'^7;b^n7x-;l') t^^MO. 
04mmoU [ (P hz C) C p F 1 u] Z r C 1 z 
0. 0 4mmo K ^HlfL'^SSmmo 1 # 

1 1 (Di^it 6 i^w, mm 1 2 o^g^a 1 2 1^ 
##Mi 3(D*i^ai si^wm^ts-itrc. m^m. 

imit?^^/-^]y 1 0 0 Om I lCffiV^T*«^^#lhS 

tA^P). [ (PhzC) CpF 1 u] z 

r c 1 2**«)©*£Att*°'; v-i:#^?>nSo 
[0 1 16] ^^vr~(Dmmii. mm I io«^a 

5. 3mg, ##M1 2(D^^ti8. Omg, #s|Ml 
3iD:^-g-(±l 1. Imgr'Sofeo 
[0 117] GPCCiSf:, (Mn) , 

^^•?»^^ (Mw/Mn) a. ##W1 10*|-S-{i9 8 
0 0, 1. 3 7. ##WI1 20:^-&ai 4 00 0, 1. 
5 3, aO^-S-tt 1 7 1 0 0, 1. 5 8-^^-3 

[0 118] mviKMLxm^m^m. iRs^:/D-y 
[0 119] mmmi 

^^^m-s^tc 1 0 0 m 1 o;^-- h ^ ^«lh 

;l'X>'14. 4mK hV (n-:t^'^;W 7;l'5->i' 
AO. 8 mmo \^m*L. - 5 OtlCJ^SgL/io ^> 

Ko. 04mmoK W X (.■^y^y;Vtuy x.- 
;W 4-^'i'*0. 04mmoK If x->^n'^:y^->*x- 
;l/i?;l/3X'j7Av^^f-;l/0. 0 4mmo K T'nlflx^' 
8 3mmol^^Wx., 5 IJPJIS-S- Sl^Wmt, 

■rSfctfeC, -7 8°C-Z?4l»fPJIS^S^tT=S:o/c„ SJS 

1 0 0 Om 1 tai^T-s-g-^f?ih^-a:. mni^^y^^y 

UV— ©iRS (Yield) a, 2 8. Smg-^feoTio 
[0 1 2 0] i^fflGPCtiSi:, P Pg|»OlS¥i§^)- 
?a (Mnpp) . j^T-Mi^^ (Mw/Mn) 2 5 6 
0, 1. 2 5T-feo/'c:o f#?)nfed^UV-£DI RX-^i' 



4 cm-' ©KHXX-?^ h;l/*W^n, :J^UV-pf tc* 

iH-NMRCj;?.t, 9. 6~9. 7ppmf^j£tC7 

[C0]= (4 1/4 4 0) • (Ac=o/Ai46o) ■ (M 
nPP/4 2) 

(S^f, 4 1 a:J<U:^Dlf U^lceHfS 1 4 6 0 cm 
-'<0^;m^mL. 4 4 0}i*;l/^S:i;baceB-rs* 

« 1 4 6 0 c m-1 Oi!S:l|X§iS, M npp fi P P^WcDicT 
iS^?M. 4 2tt7'alfL'yo^)-?M^^f) lcj;i3ff- 
^LfctC?,, [COlOfiiai. 4 ot^f;. .tsU-T- 

[0 12 1] ^mmz 

^^nm-S'^rc 1 0 0 m 1 b ^ l^-^K. h 

;i/x>9mK nmmtLrnm2-yi^;\y-i--<> 

Tyjml, (n-^t^'^/W 7;l/5x<i7A0. 8 
mmo l»ilL, -5 O'CCf^aJU/c. 
S/^7a'^y^i/'xx;l/g^^x'^;AbU^9=-;l'0. 0 4m 

mo u bUX (■^y^7;\^ttiy:L=.}i) ts'^mo. 

0 4 mmo K [ (P hz C) C p F 1 ul Z r C I2 
0. 0 4mmo 1 , 7'nt;^>'8 3mmo 1 ^llt^, 6 

T*4i^wsjs*?T&ofco s.mm^. -'m^mm:f}7. 

^^i-i^L. im!'&^^/-}\y 1 0 0 0ml Cj^l/^TS 
^^i^hX. 4^°';v-^f^^c„ .t^y•7-<DlRS (Yiel 

d) a, 3. 3mgT-a5-3fco f#?)n^c*°'jv-a, 

[ (P hz 0 C p F 1 u] Z r C 1 2*5fe©lft)Bfltt;}^ 

[0 1 2 2] KiBGPCt<tSi:, ??mnnWL^m 

?M (Mnpp) . i)-?M»* (Mw/Mn) 8 60 
0, 1. 4 9-efet3fco f#?)n^c;}^U-?-© I RX'^^ 
b/V^iiJgLfcfcil^, ;d;I/*~:i;l/Sli:gH-r« 1 7 3 

1 cm-' «SiiKX--^^'b;WW^n, d^Uv-»t<tcA 

5, [CO] Offittl. 0 4T*fef), 4^°UV-S^1^? 
[0 12 3] 

[^Wo^«] *^Wlcj:ntf, fb^ti (A) , fb^tl 
(B) , ft^ti (D) 33j;tf^-g-{ci!3^ffl*na{t:-fi- 
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im 1 ] mm i -sT-sigLfe'; My^^m^tmum 



[■2] ##W4~5T«L/-c';ey^S*f4:OlRa 
[■ 3 ] ##M 6 ~ 7 T-Sai L /c U tT y ^'"S^ftiCljxa 

[■ 4 ] mm 8-10 T-sji L fc u If y ^m^wou 
[■5] mmi 1-1 3T'SiiLftuif>i^s*fto 

7T*SSo 





(19) 



WBflZOO 1-81123 



(72)^w« mpF m 

3^«iRo<tfru*i-i nmsmmifs. 

3i?tt«o<«mj|tl-l im^^iiiK 

(7Z)fgW* W 

,^ft?m^<«riJjKi-i xmwf^WK 

(72)%w« ±m mm 

wm-D<mMi-i xmmmifs. 

(72)5gw* 

JlCS(IP3SCSE7j<jtrTI 3 #15-504^ 

(72) ^w* mm m± 

(72)JIW« lEit 

< If mi^Hrr ■ 6 s 2 -203^ 

(72)^w« inm 

wm-D < If mtKf^ET 12-2^ 



«/l[»^iRm/J>Jil?2-2-7 
(72)%IW« ^IS 

^'^^203 

(72)^w« s# m. 

< If m^©*HT ■ 6 # 3 -507 

F ^'-A(##) 4J028 AA02A ABOIA AC06A AC07A 
AC08A AC09A AClOA AC28A 
BAOIB BA02B BC13B BC15B 
BC16B BC17B BC18B BC19B 
BC24B BC29B EB02 EB04 
EB05 EB07 EBlO EB16 EB17 
EB18 ECOl EC02 FA02 GAOl 
CA06 GA15 
4J100 AA02P AA03P AA04P AA07P 
AA09P AA15P AA16P AA17P 
AA18P AA19P AA20P AA21P 
AR03P AR04P AR05P ARllP 
AR21P AR22P ASllP AS15P 
BA13H BC27P BC43P CAOl 
CAG4 CA27 CA31 DAOl DA04 
FAIO FA28 HA35 HA61 HB35 
JA15 



